Activation of the thymidine kinase promoter by herpes simplex virus type 1 immediate early proteins.
The herpes simplex virus type 1 (HSV-1) thymidine kinase (TK) gene promoter contains binding sites for the cellular transcription factors such as Spl, CTF, and TFIID, each of which affects basal level expression of the TK gene. The transcription of the TK gene was induced by viral immediate early proteins, ICP0 and ICP4 in an additive manner, but was repressed by ICP22 and ICP27. To gain further insights into the role of ICP0 and ICP4 for expression of the TK gene during virus infection, several mutants with deletions or point mutations in each of the transcriptional regulatory elements were generated starting at -109 and progressing toward +1. According to the CAT assay involving these mutants, the cellular transcription factor (CTF) binding site was necessary for efficient expression in the presence of transfected ICP0 and ICP4 or during virus infection, whereas the Sp1 binding site had a minor effect on ICP0-mediated TK expression. These results indicate that the immediate early proteins of HSV-1 regulate expression of the TK gene during virus infection by modulating activities of cellular transcription factors such as CTF.